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[Patent Attorney] 

(57) [Abstract] 

[Problem] Improving point where point, and texture w 
here strength isweak are paper-like, with high strength, 
at same time, nonwoven fabric of the soft texture is 
offered 

[Means of Solution] Apparent weight which entangle 
ment is done being nonwoven fabric of 30 to 200 
%/rtii withthe columnar stream, nonwoven fabric which 
designates that fiber which forms the said nonwoven 
fabric is poly trimethylene terephthalate fiber as feature. 
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[QaimTs)] 

[Claim 1] Apparent weight which entanglement is do 
ne being nonwoven fabric of 30 to 200 gjxrQ. withthe 
columnar stream, nonwoven fabric which designates 
that fiber which forms the said nonwoven fabric is poly 
trimethylene terephthalate fiber as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention with 
high strength, regards nonwoven fabric which at same 
timepossesses soft texture. 

[0002] 

[Prior Art] Recently, nonwoven fabric that utilizing fea 
ture of performance and thehigh productivity which are 
superior, with conventional weave or knit material or 
other alternative obtaining application or weave or knit 
material etc, it is used by functional application etc 
which it cannotcorrespond, has shown considerable 
development, various types is known in nonwoven 
fabric , , representative ones doing, it depends on 
spunbonded process or flash spinning method filament 
dry type nonwoven , It is acquired by melt blowing 
method short fiber dry type nonwoven of relatively 
long fiber length,the carding after doing, making sheet 
with such as crosslayer and air layer to do the short 
fiber, connecting with entanglement , or adhesive and 
hot melt adhesion fiber etc bythe needle punch 
according to objective short fiber dry type nonwoven 
which is acquired and withthe carding or paper laying 
method making sheet after doing, entanglement doing 
with thecolumnar water stream, wet nonwoven fabric etc 
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which is acquired is informed 

[0003] Because filament dry type nonwoven which is a 
cquired by spunbonded process and flash spinning 
method etc,the fiber which forms nonwoven fabric is 
filament, these thermobonding doing,as for nonwoven 
fabric which is acquired there is a feature where tensile 
strength and tear strength or other strength are large, it 
is widely used for industrial material application where 
the high strength is required But, as for these 
nonwoven fabri c because it depends on indexed 
laminate sheet fonnuigmethod air stream, gps stream 
etc, sheet due to uniformity namely themottlingof 
weight to be large, because thermobonding it can use 
theconnecting means of and filament generally, there 
not beingextension, there was a deficiency that it is 
hard, is lacking in drape . Connecting sheet which 
was formed with and carding method with needle 
punch, and adhesive and hot melt adhesion fiber 
there was a deficiency that asfor short fiber dry type 
nonwoven which is acquired, from feet that fiber length 
is shortin comparison with filament dry type 
nonwoven in strength aspect it becomes many 
timeswhen it connects with decoy and in order to 
supply this adhesive etcjn this case, by any means 
texture hard 

[0004] Entanglement doing sheet/seat which was form 
ed with carding method with thecolurmar water stream, 
nonwoven fabric of so-called spun lace type of no 
binder which is acquired when youcompare to carding 
method dry type nonwoven which is connected with 
spun bond and adhesive and hot melt adhesion fiber 
is superior in aspect of soft texture, but uniformity 
ofthe sheet/seat is insufficient, it has possessed or other 
deficiency where interlayer peel strength isthe 
insufficient still. 

[0005] On one hand, quite dispersing short fiber to un 
derwater, thefeature that nonwoven fabric due to 
paperlaying method which forms sheet has theextent 
uniformity which does not become comparison in 
comparison with thedry type nonwoven is good But, 
in order to disperse fiber to uniform in underwater, as 
forthe fiber length length where 3 to 7 mm extent quite 
is short generally isrequired, because of that nonwoven 
fabric which is acquired with this methodthe quite 
strength is small, it is limited in field to which 
thestrength is not required either application 
excessively. Furthermore, with paperlaying method 
usually because pressure bonding it is done, the 
thickness to be thin density became high with felt, and 
Yankee drierthe paper like texture was and was a 
deficiency which becomes. This way conventional 
nonwoven fabric had each deficiency according to 
feature of theproduction method, was superior in 
uniformity, was strength to be large and as forthe 
nonwoven fabric to which texture has soft feature not 
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being offered yetthe present state. 
[0006] 

[Problems to be Solved by the Invention] As for this in 
vention, It was formed from short fiber due to carding 
method or paperl aying method sheet/seat , Or sheet/seat 
which was formed from short fiber due to sheet/seat and 
thecarding method or paperlaying method which were 
formed by synthetic filament filament or regeneration 
filament filament islarrirated, short fiber, or 
entanglement doing filament filament and short fiber 
mutually the columnar stream by treating, it designates 
that it offers nonwoven fabric where thepoint where 
point, and texture where strength which is 
thedeficiency in nonwoven fabric which becomes, is 
weak are paper-like is improved asthe object. 

[0007] 

[Means to Solve the Problems] It is something where y 
ou consider these inventors, to aforerrentionedproblem 
and result of diligent investigation, discovers feet that 
those problem aresol ved by using fiber which consists 
of poly trimethylene terephthalate polymer as filament 
filament orthe short fiber which is used for this said 
nonwoven fabric arrives in this invention. Namely, 
this invention apparent weight which entanglement is 
done being nonwoven fabric ofthe 30 to 200 g/nQ 
with columnar stream, is nonwoven fabric which 
designates that fiberwhich forms said nonwoven fabric 
is poly trimethylene terephthalate fiber as feature. 

[0008] Regarding to this invention, poly trimethylene 
terephthalate fiber calls polyester fiber which 
designates the trimethylene terephthalate unit as main 
repeat unit, trimethylene terephthalate unit 
approximately 50 % or hi^ier , preferably 70 mole% 
or greater furthermore means thing of preferably 80 
mole% or greater and particularly preferably 90 mole% 
or greater. Therefore as third component, total amount 
of other acid component and/or glycol component 
approximately mole % or less , preferably 30 mole 
% or less , furthermore contains poly trimethylene 
terephthalate which is contained inrange of preferably 
20 mole % or less and particularly preferably 10 mole 
% or less. 

[0009] Poly trimethylene terephthalate is produced tere 
phthalic acid or functional derivative and trimethylene 
glycol and its functional derivative, by underexisting 
of catalyst condensing under suitable reaction 
condition In this production process, adding third 
component of suitable one, two or more kinds, as 
copolyester it is goodand, in addition polyester and 
nylon etc other than polyethylene terephthalate or 
other poly trimethylene terephthalate andafter 
producing poly trimethylene terephthalate separately, 
it blends, multicorrponent spinning is good (Such as 
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shell core and side-by-side). 

[0010] aliphatic arid dcarboxyiic acid (oxalic acid a 
nd adipicacid), cycloaliphatic dicarbox>iic acid 
(Such as cyclohexane dicarboxylic acid), aromatic 
dcarboxylic acid ( isophthalic acid and sodium sulfo 
isophthalic acid), aliphatic glycol (Such as 
ethyleneglycol ,1,2- propylene glycol and 
tetramethylene glycol) cycloaliphatic glycol (Such as 
cyclohexane glycol), the aromatic dihydroxy 
compound (Such as hydroqirinone bisphenol A), 
aliphatic glycol which includes aromatic (Such as 1 , 4- 
bis( -hydroxy ethoxy) benzene), you can list the 
hydroxyaliphatic acid (Such as P - hydroxybenzoic 
acid) etc as third component which it adds. In addition, 
you can use also compound ( benzoic acid etc or such 
as glycerin) which possesses esterifiable functional 
groupof one, three or more in range where polymer is 
linear state substantially. 

[001 1] Furthermore, antioxidant of titaniumdioxide o 
r other matting agent, phosphoric acid or other 
stabilizer, hydroxy benzophenone derivative or other 
ultraviolet absorber , talc or other crystallization 
nucleating agent ,the Aerosil or other lubricant and 
hindered phenol derivative, fire retardant , antistatic 
agent , pigment , fluorescent whitener ,the infrared 
absorber and foam inhibitor, such as it is good to 
poly trimethylene terephthalate , containing 
nonwoven fabric of this invention is gpod being 
constituted from filament and,it is possible to be 
constituted from short fiber, but from strengthaspect, 
those which are constituted from filament are desirable. 
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[0012] Sheet which consists of poly trimethylene terep 
hthalate fiber of this invention is produced withthe for 
example next kind of method sheet which consists of 
short fiber forms short fiber which possessesthe 
predetermined fiber length by cutting off multiple 
continuous filament bundle which is formed poly 
trimethylene terephthalate polymer bythe melt spinning 
doing from multiple spinneret. In order to become 
concentration of 0. 1 to 3 %, dispersing this to thewater, 
it manufactures slurry. In this case it is desirable to add 
dispersant of trace. This slurry papermaking is done 
making use of optional papermaking machine and 
thewetlaid sheet is formed 

[0013] In addition, opening cotton it does short fiber 
and arranging the short fiber into fixed direction by 
shaving with needle which is mountedin drum of 
carding machine comb, as sheet with carding method 
whichforms sheet it is good In addition, in case of 
sheet which consists of filament, itreceives traction 
action multiple continuous filament which is acquired 
poly trimethylene terephthalate polymer by themelt 
spinning doing, with air jet etc fromrrultiple spinneret 
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and with methodwhich forms sheet after and on 
collecting equipment which is moved it isgood 
Regarding to this invention, as for apparent weight it 
is necessary, to set inrangeof30 to 200 g/no. and 
preferably 50 to 200 gfafi, under this strength 
becorresinsufficient, when it exceeds also, this, 
entanglement becoming theinsufficient, object of this 
invention is not achieved 

[0014] Sheet which it acquires entanglement does alon 
e or after bein^aninated with optional combination, 
with note conditions style. Note conditions style 
referred to here are high speed flow body by the liquid 
or gas, but water is most desirable from size or 
otherpoint of collision energy ease of handling and 
cost, as liquid When water is used, water pressure 
differs depending upon apparent weight ofthe wetlaid 
sheet which is used, but it collides in range of 5 to 
200k^cm2 and the preferably 10 to 80 kgtarC. In 
case of low weight water pressure it is low, if it sets to 
extenthigh water pressure which becomes high weight, 
it isgood In case of same weight, in case of raw fiber 
where Young's modulusis high conpared to high 
strength which is made objective of this invention 
bytreating with high water pressure, is acquired 

[0015] Trajectory shape of water stream is good being 
parallel straight line vis-a-vis advancing direction ofthe 
sheet it is good being a curve condition which is 
acquired and, bythe sliding exercise which to rotating 
motion and advancing direction of header which 
installsthe nozzle it goes and returns to right angle. Is 
acquired by rotating motion as for entanglement of 
water stream trajectory of round shape which is piled up 
even repeatedly, spray surface area of water stream for 
thesheet of nozzle per each to become large, when it is 
a efficient, becausesimultaneously, commercial value 
trace of water stream trajectory which decreases 
isdifficult to be visible depending upon application, it 
is desirable,furthermore a benefit where intensity ratio 
of warp and weft of nonwoven fabric is smaJlthere is 
and it is desirable. 

[0016] Assembly method of treatment of high speed wa 
ter stream for sheet, reverse side,the chart alternately is 
good even with method which water stream thespray is 
done and, also it is good to treat just one surface . In 
addition if optimum condition is selected number of 
treatments according to objective jt is good Especially, 
fiber which forms nonwoven fabric being filament, 
being, this said filament set drawing sine wave curve 
in entire, being arranged, forming theweb, to be, 
filament set drawing almost same sine wave curve in 
upper surface of web,another web which is arranged 
differing multiple layers and phase, youpile up and 
have been brought together, filament set those which 
take thestructure which entanglement and crossing 
point glue in high tenacity are superior inthe 
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dimensional stability and especially are desirable. 

[0017] Nonwoven fabric which takes this kind of struc 
ture because it is arranged due tothe fact that filament 
set draws sine wave curve, becomes something where 
theentarigleirEnt of filament is stronger, makes tenacity 
of lateral direction of the nonwoven fabric high. 
Furthermore coupled with fact that fiber which forms 
nonwoven fabricis poly trimethylene terephthalate fiber, 
furthermore strength , as for flexibility it 
beconxsscmrething which is Referred to 

here concerning filament set, .circle- 1. filament which is 
continued 1000 to 10000 /inch , Being arranged in 
range of preferably 3000 to 600 0 /inch desirable, 
and, .circle-2. said filament set drawing sine wave curve, 
being arranged, forming web, to be, Furthermore, 
filament set drawing almost same sine wave curve 
another webwhich is arranged differing multiple layers 
and phase in upper surface ofihe web of .circle-3., to 
pile up and have been brought together, the.circle-4. 
filament set having glued entanglement and crossing 
point, it is something whichforms woven weave which 
has become one body as .circle-5. entirety. 

[0018] As constitution of woven structure referred to h 
ere, it is shown as the two phases alternating current , 
three-phase alternating current and multiphase 
alternating current or other partem. In this case shape 
of sine wave curve, combining in range of vibration 
amplitude 2 to 300 rrm ,the preferably 10 to 200 mm , 
wavelength 5 to 2000 mm and preferably 1 00 to 
1 500 mm, drawing sine wave curve of various shape, 
can form web. Concerning exemplary manufacturing 
method, as follows of for example is. fiber which 
melt spinning is done on mesh conveyor which 
advances the filament with low speed drawing sine 
wave curve on mesh conveyor advancing direction of 
theconveyor and that by giving reciprocating motion 
of left and right directions which goes srraightrmking 
use of oscillating device, forms web. 

[0019] Consequently, web which was formed on mesh 
conveyor is supported onthe mesh or roller, from web 
side 10 to 100 kgtarc , fiirtherrnore thehigh pressure 
water of preferably 30 to 80 kgfarc spray is done from 
nozzle, while entanglement doing filament set, filament 
does entanglement because of this. 



[0020] modulus being 25 to 40 g/d as poly trirrethyle 
ne terephthalate fiber which forms nonwoven fabric of 
thethis invention, it is desirable for elastic recovery 
ratio after 20 °C X 3 nin decompression to be 85 to 
100% When modulus is under 25 g/d, it becomes 
soft texture very, but the suppleness becoming 
insufficient, there are times when fabricability at thetime 
of product fabrication becomes bad When it exceeds 
40 g/d conversely, stiffness and straightness of fiber 
becominglarge, entanglement between soft texture and 
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in addition fiber beconingthe insufficient, there are 
times when sufficient strength is not acquired In 
addition, when elastic recovery ratio is under 85 %, at 
time of columnar strearrtreatrrent recovery ratio of fiber 
which elongation is done becomes theinsufficient 
depending upon water stream , there are times when 
sufficient strength is notacquired. 

[0021] 

[Errbodirrent of Invention] This invention B irinute 
explanation discemrrEnt is done below, with the 
Working Example, but this invention is not 
something which is limited by these Working Example 
etc. 

Measured value in Working Example is something whi 
ch was measured due to themethod below. 

(1) It measured tensile strength ; JIS - 1096, accor 
ding to strip method 

(2) It measures degree of softening ; JIS - 1 096, a 
ccording to 45 ° cantilever method,takes mean value 
of machine direction (MD) and transverse direction 
(CD) and makes degree of softening. 

[0022] (Working Example 1) It is a modulus 30 gtt a 
nd a elastic recovery ratio 95 % it cut ofFpoly 
trimethylene terephthalate fiber of single fiber Id in 
thelO mm, dispersed to underwater and made slurry of 
1 % concentratioa This slurry paper manufacture was 
done with long net papermaking machine, the apparent 
wei^tacquu-edsh^t/seatofSOg'rrC. In this 
sheet/seat pitch 5 mm between nozzle diameter 0. 1 mm 
and nozzle, spraydoing columnar water stream of water 
pressure 30 k^crrC frommultiple nozzle in number of 
rows 18 line, theentanglement it did fiber. As for 
spacing of nozzle and wetlaid sheet with 30 mm, 
under the wetlaid sheet it made metal screen support 
part body of 100 mesh of stainless steel, 
absorptionderrydration it did through metal screen 
Similar treatment was administered to also opposite side 
of sheet/seat. Next, water pressure was set to 1 8 
kgfarC, both surfaces spray was treatedin same way 
with columnar water stream after that drying, it 
acquired entanglement sheet/seat. 

[0023] Property of this sheet/seat was as follows. 

Tensile strength : 2.0(length)/1.0(side) kg/cm 

Degree of softening ( length , side average):20 mm 

Property of polyethylene terephthalate filament nonwo 
ven fabric ( Asahi Chemical Industry Co. Ltd (DB 69- 
053-5364) supplied "E3Q50") ( apparent weight 50 
g/m2 ) which is acquired as comparison, with the 
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spunbonded process was as follows. 
Tensile strength : 2.4(length)/1.0(side) kg'cm 
Degree of softening : 42 mm 

[0024] (Working Example 2) Melt spinning is done on 
mesh conveyor which poly trirnethyiene terephthalate 
description below isdone. As namely, spinneret, 
spinneret hole of 0.8 mm being 1.5mmpitch,90line, 
that 1000 line those which are arranged were used for 
right angle directionin advancing direction on mesh 
conveyor of vinyl idene chloride make of 24 mesh 
spinning dope discharged at ratio of spinneret hole per 
each 0.1 gfainute. 

[0025] In addition, advancing speed of mesh conveyo 
r was designated as 10 nVrrin, theadvancing direction 
of conveyor reciprocating motion of left and right 
directions which goes straight wasgiven to mesh 
conveyor at ratio of 200 times per minute making use 
of oscillating device. Consequently, in web which 
was formed on mesh conveyor, pitch 5 mm between 
nozzle diameter 0. 1 mm and nozzle, water pressure 
spray doing columnar water streamof 30 kgfaiE from 
multiple nozzle in number of rows 18 line, fiber 
entanglement wasdone. 

[0026] As for spacing of nozzle and wetlaid sheet with 
30 mm, under the wetlaid sheet it made metal screen 
support part body of 1 00 mesh of stainless steel, 
absorptiondehydration it did through metal screen 
Similar treatment was administered to also opposite side 
of sheet/seat. Next, water pressure was set to 1 8 
kg / cm2, both surfaces spray was treatedin same way 
with colurmar water stream after that drying, it 
acquired entanglement sheet/seat, property of this 
sheet/seat was as follows. 

Tensile strength: 2.2 (length)/1.0 (side)kgtan 

Degree of softening (length, side average): 22 mm 

Property of polyethylene terephthalate filament nonwo 
ven fabric ( Asahi Cherrical Industry Co. Ltd. (DB 69- 
053-5364) supplied "E3050") ( weight 50g) which is 
acquired as comparison, with the spunbonded process 
was as follows. 

Tensile strength : 2.4(length)/1.0(side) kgfon 

Degree of softening : 42 rrm 

[0027] (Comparative Example 1) It is a modulus 75 g'd 
and a elastic recovery ratio 40 %, polyethylene 
terephthalate fiber of single fiber Id was cut offin 
the 10 mm This paper manufacture and columnar 
stream treatment were done with thernethod which is 
similar to Working Example 1 . property was as 
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Ifctfcg : 3 2 mm 



[0028] 



follows. 

Tensile strength : 1.5(length)/ 1.0(side) kg'cm 
Degree of softening: 32 mm 

This way nonwoven fabric of this invention although 
being a nonwoven fabric due to thecolumnar stream 
has tensile strength like filament nonwoven fabric, at 
same time possesses theflexible texture very. In 
addition, by comparison with nonwoven fabric due to 
same columnar stream whichuses polyethylene 
terephthalate fiber, it understood that it possesses 
tensile strength and the flexibility which are superior. 

[0028] 

[Effects of the Invention] This way nonwoven fabric of 
this invention, while possessing uniformity which is 
afeature of nonwoven fabric due to columnar stream 
method, has high strength and soft feelwhich 
overcome deficiency, being something which 
possesses functionwhich it cannot desire to 
conventional nonwoven fabric, can use for application 
which isapplication difficult with conventional 
nonwoven fabric. As preferred example, for medicine 
and hygienic material you can list material , the for 
example medical drape , surge cull gown , under pad 
or other medical material , diaper , napkin and mask 
or other hygienic material etc. With these application 
feature of texture and high strength which are rich tothe 
drape of nonwoven fabric of this invention is well 
utilized 
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